In spring 1944, while a postdoc at a laboratory at Woods Hole Oceanographic Institution, Hornig was recruited to join the Los Alamos atomic bomb laboratory by George B. Kistiakowsky, one of his professors at Harvard then serving there as a division chief. Lilli Hornig also worked at Los Alamos as a staff scientist. Donald Hornig designed the electronic firing unit of the implosion mechanism of the plutonium bomb. He then helped arm the device and famously stood guard (in effect baby-sat) the bomb atop the tower before the Trinity test on 15 July 1945 to assuage lab director J. Robert Oppenheimer's concern over sabotage. Convinced of its necessity in ending the war, and with a brother serving in the Navy, Hornig endorsed the use of the bombs in Japan. His wife signed a petition proposing only a demonstration.
In 1946 the Hornigs left Los Alamos for Brown University, where Donald began his academic career as an assistant professor of chemistry, while Lilli commuted to Harvard to finish her own Ph.D. in chemistry and later taught at Brown. Donald Hornig quickly moved up the ladder at Brown, becoming not only a full professor but also acting dean of the graduate school by the early 1950s. He organized in 1951 a panel of eminent scientists to investigate the applications of infrared technology for the Navy. In the process he helped save the successful Sidewinder air-to-air missile project from planned cancelation due to general budget cuts, marking the beginning of his service as a science advisor to the government. From his unique perch in the White House Hornig oversaw and witnessed dramatic transformations in American science and technology policy. Tension between scientists and the government rose as the worsening Vietnam War divided the country and as rapid increases in post-Sputnik federal research funding began to level off. Hornig and PSAC were often caught between the anti-elitist Johnson and a scientific and academic community increasingly critical of many of the administration's policies. They did endeavor, to varying degrees of effectiveness, to rationalize the American space program, to stabilize the Cold War nuclear arms race, to shift resources from military to civilian applications, and to expand federal assistance to academic science via programs such as New Centers of Excellence. Passionate about international scientific exchanges, Hornig found success in bringing science and technology to bear on American diplomacy in this period. For example, with the PSAC's assistance, Hornig helped establish a joint American-Japanese medical program to study the diseases of the Pacific Rim, design the Korean Institute of Science and Technology, and guide Taiwan's industrial takeoff with the suggestion that the island devote about 1 percent of its gross national product to its research, development, and education activities.
As presidential science advisor Hornig was most proud of his role in initiating the formulation of a national environmental policy. Recognizing that pollution constituted "one of the 'big problems' of our times" (Wang, p. 232), Hornig successfully made the environment a part of President Johnson's ambitious Great Society program in 1964. He and the PSAC then organized a panel on environment pollution which, under the chairmanship of Princeton statistics professor John W. Tukey, produced the landmark report Restoring the Quality of Our Environment in 1965. Comprehensively examining national environmental challenges for the first time at the federal level, it declared that an environment without pollution
